I. Introduction
Alcohols are industrially and scientifically important organic compounds and their physical and chemical properties are largely determined by -OH group. Alcohols are strongly associated in solutions because of dipole-dipole interaction and hydrogen bonding 1 . Methanol is used as solvent and fuel due to synthetic and industrial applications. Therefore it seemed important to examine the dielectric behavior of methanol with acetonitrile.
A dielectric investigation of solutions containing varying amounts of interacting molecules helps to detect the formation and composition of complexes in them 2 . A survey of the literature shows that a few workers have tried to investigate some binary systems taking nitriles as one of the constituent components in the binary mixtures. Though the information in this field is steadily being enlarged by a number of workers. [3] [4] [5] [6] [7] The nature of complex formation in binary mixtures is still far from clear. With this in view, from experimental results dielectric constant ( '  ), dielectric loss ( "  ), loss tangent ( tan ), molar polarization (P 12 ), apparent polarization (P 2 ), activation energy (Ea), a.c. conductivity have been calculated. In this paper we also report the range of physical properties includes density, refractive index, viscosity and surface tension. The dielectric study of acetonitrile and methanol binary liquid mixtures using frequency domain reflectometry (FDR) have not been carried out in the past.
Hence, we felt that the present investigation which may provide useful information about the formation of complexes in the acetonitrile + methanol binary liquid mixtures at 30 0 C.
II. Experimental details
The dissipation factor (D), dielectric constant ( '  ) and dielectric loss ( "  ) were measured using Surber's technique 8, 9 of measuring the reflection coefficient from the air-dielectric boundary of the liquid in the microwave X-band at 10.75 GHz frequency and at 30 0 C temperature. The experimental setup is shown in figure 1 . The dielectric closed cell has a movable short. To hold the liquid in the cell, a thin mica window, whose VSWR and attenuation were neglected, was introduced between the cell and the rest of the microwave bench. Here source of reflex klystron 2 K 25 (USSR) was used A plunger wave guide is converted into a cavity by introducing a coupling hole in the entrance and shorting the other end with the calibrated plunger. The sample occupies the entire volume of the cavity the frequency is kept constant and the length of the plunger cavity is changed. Hence, several nodes appear as one increase the length of the cavity plunger, whenever the length of the cavity equals the half integral multiples of the guide wave length inside the medium. The plunger wave guide resonates the distance through which the plunger is moved between the successive cavity nodes gives half of the wave length ( d  ) of the microwave inside the medium.
The measurement of reflected power at resonance gives the attenuation coefficient of the sample 11 .Surber has derived the following relations for the dielectric parameters D, '   , "  may be calculated by using the equations (1), (2) and (3) and methanol (AR Grade) methanol laboratory Reagent >=99.6% (GC) Supplied by sigma-Aldrich Steinheim Germany were used without further purification. The solutions were prepared by mixing acetonitrile + methanol in volume. These binary liquid mixtures according to their proportions were mixed well and kept for 6 hours in a well stoppered bottle to ensure good thermal equilibrium. Microwave input and output power measured by Pm-437 (Attest) power meter, Chennai, India. Rectangular wave guide working 10 E  mode 10dB, VidyutyantraUdyog, India.
Low temperature water circulating both was used for maintaining temperature of pure components and their binary liquid mixtures for measurement of viscosity, refractive index, density and plunger reading using Xband microwave bench. Table 2 . The variation of the dielectric constant ( '  ) with molar concentration of acetonitrile in the mixture is represented in figure 2 .There is an increasing trend according to P. Job if dielectric constant ( '  ) is plotted against the mole fraction for one of the components of a mixture the nature of the graph gives information regarding the occurrence of complexion. If the relationship observed is linear, then there is no occurrence of complexion.
III. Results and Discussion
On the other hand, if the two species are mixed and if complex form between the two species the value by additive property will pass through a maxima or minima the complex is at its greatest concentration at a point where the species are combined in the ratio in which they occurs in the complex. The curve of dielectric constant against mole fraction therefore shows a change in slope at the mole fraction corresponding to the complex. If the change in slope occurs at a mole fraction of 0.5 then it indicates a complex of the 1:1 type and if the change in slope occurs at a mole fraction of 0.7 then it indicates a complex of the 2:1 type.
In figure 2 , the graph shows deviation from linearity, indicating complex formation in the mixture as suggested by P. Job. The deviation is maximum at about 0.534907 mole fraction of acetonitrile.
Hence, complex is at its greatest concentration at point X A =0.534907 indicating the formation of 1:1 complex in the binary. This curve suggest that there is occurrence of intermolecular interaction between solute and solvent 11 same behavior obtained 12, 13 .It is observed that the dielectric constant ( '  ) increases with increasing mole fraction of acetonitrile in the binary liquid mixtures of Acetonitrile+methanol.Similar values of '  for pure methanol is obtained 10 . In present investigation as concentration of acetonitrile in the system increases dielectric constant ( '  ) of the acetonitrile + Methanol system increases with molar polarization increases it is due to the formation of KamletTalf hydrogen bonding between Acetonitrile and methanol binary system.
As the dielectric constant ( '  ) increases molar polarization also increases it indicate that the solventsolvent interaction is increases. This is due to formation of hydrogen bonding and this occurred due to the increasing the concentration of more polar solvent.
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Hydrogen bonding interaction
The values of molar polarization ( 12 P ) are plotted against the mole fraction (X A ) of acetonitrile shown in figure (4) . In our present investigation of acetonitrile + Methanol mixture the amount of complex present is responsible for the nature of polarization curve. Thus this result regarding the formation of complex supported by our earlier conclusion made for the '  versus mole fraction of X A plot. Deviation is maximum at X A =0.534907 Mole fraction of acetonitrile in the binary liquid mixture of acetonitrile + methanol. Hence complex is at greatest concentration at X A =0.534907 indicating the formation of 1:1 complex in the binary liquid mixture. Similar result have been obtained 14 .
Apparent polarization (P 2 ):
The graph of apparent polarization (P 2 ) versus mole fraction (X A ) of acetonitrile is depicted in figure 5 . The graph indicates that apparent polarization decreases with increasing mole fraction (X A ) of acetonitrile in the mixture. .a.c conductivity and dielectricloss is presented in figure (6) and (7) respectively. 
Refractive index ( D  )
In general refractive index of compounds increases with increasing atomic number of the constituent atoms 16 and furthermore the refractive index of a compound is a physical properly that can be potentially be used It is like a melting point, to establish its density very easily 16 . The structural property of liquid and liquid mixtures can be integrated through the refractive indices employing mole fraction. In general refractive increases with molecular weight for symmetric and asymmetric molecules In our present work it is clear from figure (8) that the refractive index values are increasing with increasing concentration of acetonitrile in the binary liquid mixture of acetonitrile + methanol same behavior is obtained 19 .Similar value of refractive index for acetonitrile was obtained 5 .
Viscosity ( )
In figure (9) the graph shows the viscosity decreased with increasing mole fraction of acetonitrile in the system acetonitrile + methanol at 30 0 C temperature. (10) shows the density measurement curve obtained is linear. Density value decreased with increases mole fraction of acetonitrile in the binary liquid mixture of acetonitrile + methanol. Similar decreased trends of density is obtained 22, 23, 24 . Similar value of density of pure acetonitrile is obtained 6 .
Surface Tension
The values of mole fraction of acetonitrile versus surface tension of binary liquid mixture of acetonitrile and methanol are presented in figure (11) . It is in increasing trend. As it can be seen from figure (11), surface tension (T) is positive for the binary mixture of (acetonitrile +methanol) the strong interaction between acetonitrile + methanol give rise to an increase in surface tension.This is in turn responsible for the positive surface tension (T) for the (Acetonitrile + methanol) system. 24 .
Activation Energy (Ea):
In chemistry activation energy is term introducedin1889 by the Swedish scientist Arrhenius that is defined as the minimum energy that must be in put to a chemical system, containing potential reactants, in order for a chemical reaction to occur, Activation energy may also be defined as minimum energy required to start a chemical reaction. The activation energy of a reaction is usually denoted by Ea. Activation energy can be thought of as the height of the potential barrier9 sometimes called the energy barrier) separating two minima of potential energy of the reactants and products of a reaction). For a chemical reaction to proceed at a reasonable rate, there should exit an appreciable number of molecules with energy equal to or greater than the activation energy. The graph of Activation energy (Ea) versus mole fraction (X A ) of Acetonitrile is presented in figure  (12) . We observe that activation energy decreases with increasing mole fraction of Acetonitrile in the mixture. Same nature of graph is obtained. There is intermolecular interaction among the components of the binary mixtures leading to hydrogen bond formation of the type 1:1 complex formation between acetonitrile + methanol mixtures.
